
HIGH 
TEMPERATURE, 
LOW DIELECTRIC 
CONSTANT 
CERAMIC FIBERS 
FOR MISSILE 
APPLICATIONS

10 Cady Hill Boulevard
Saratoga Springs, New York, 12866

United States

www.fffibers.com

Low-Cost/High 
Performance 
Silicon Carbide 
Composite 
Shells for Gas 
Turbines

Joseph Pegna

2023 FECM/NETL SPRING R&D PROJECT 
REVIEW MEETING

Track 2: Advanced Energy Materials for 
Hydrogen Turbines 

(Advanced Energy Materials)

Moderator: 
Heather Hunter

April 18, 2023

DOE SBIR Phase I Award: SC0022704

Design, Modeling, and Experimental Validation for life-
optimization of Hydrogen Turbine CMC Components

http://www.fffibers.com/


Main takeaways:

BACKGROUND INFORMATION / PREREQUISITE:
×Laser Printed, High Purity / Low Cost SiCfibers.
×Micro-Trellis(1): 3-D non-woven fiber architecture

×Embedded Wire Chemical Vapor Deposition(2)

üFast, low-cost, CVI/CVD for SiC-SiCCMC shells 

×Joining(2)

üSiC-SiC/ Metal Joining
üSiC-SiChomogeneous joining

×SiC-SiC/ƻƳǇƻǎƛǘŜǎ Ґ ΨǿƛƭŘ ǿŜǎǘΩΦ Urgent need for QA 
standards
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(1): US Pat. No. 11,362,256 B2
(2): US Pat. Application 17/661,059 & PCT Publication No.WO 2023/278905 A1, January 5, 2023



Overview

ÅLaser-Printed SiCFibers

ÅSiCNon-Woven and Micro-Trellis

ÅEmbedded Wire CVD
ÅMetal / SiC-SiCjoining

ÅSiC-SiCHomogeneous Joining

ÅSC0022704 (Lifing) Applications:

ÅMicrocomposites

ÅMicrocompositetesting

ÅCommercialization strategy
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Laser-Printed Fibers:
Lab stage in 2006

4 C. 2006
1 Beam



Laser-Printed Fibers:
TRL 4 in 2011
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C. 2011
50 Beams

1 Beam



6 Laser-Printed Fibers:
Prototype Production Starting in 2021

c. 2023: 10,000+ beams



Laser-Printed Fibers: 
Line of Products
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Continuous SiCFiber 
Ribbons

Discontinuous SiCFibersHigh-Purity SiCPowdersHigh-Purity SiCPowders


